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Social connections are essential to health and well-being. However, when pursing social acceptance, people may sometimes
engage in behavior that is detrimental to their health. Using a multi-time-point design, we examined whether the structure of
an emerging network of students in an academic summer school program correlated with their physical health and mental
well-being. Participants who were more central in the network typically experienced greater symptoms of illness (e.g., cold/
flu symptoms), engaged in riskier health behaviors (e.g., binge drinking), and had higher physiological reactivity to a stressor.
At the same time, they were happier, felt more efficacious, and perceived less stress in response to a strenuous math task. These
outcomes suggest that social ties in an emerging network are associated with better mental well-being, but also with poorer
physical health and health behaviors. Copyright © 2014 John Wiley & Sons, Ltd.Creating and sustaining social connections is considered a
fundamental human motive (e.g., Baumeister & Leary,
1995). As such, people try to avoid social exclusion (Williams,
2007) and attempt to reestablish social connection when they
are rejected (Smart Richman & Leary, 2009). These social
bonds promote both mental well-being (Berkman, 2001;
Dennis et al., 2009) and physical health (Cohen, 2004; Jetten,
Haslam, & Haslam, 2012; Uchino, 2004). Ironically, however,
attempts to garner acceptance from the group sometimes
include conforming to behavioral norms that pose health
risks (Mason et al., 2010; Nuwer, 2000; Perkins & Wechsler,
1996; Unger & Chen, 1999). We propose that, although
stable social connections may be beneficial to physical and
mental health, in the process of establishing these social
bonds, people may experience superior mental health but
may also engage in physically unhealthy behavior. We
examine the potential costs and benefits of pursuing social
connections by investigating the association between social
connection and both physical and mental well-being in an
emerging social network.
The Benefits of Sociality
Social connection is essential for psychological well-being
(Kawachi & Berkman, 2001). For example, people with better
social support handle occupational stress better (Beehr &*Correspondence to: Jennifer L. Howell, Department of Psychology, University o
E-mail: jenny.howell@ufl.edu
Copyright © 2014 John Wiley & Sons, Ltd.McGrath, 1992; Kim & Stoner, 2008), are less prone to de-
pression, anxiety, and posttraumatic stress disorder (Aneshensel
& Stone, 1982; Berkman, 2001; Kilpatrick et al., 2007; Peirce,
Frone, Russell, Cooper, & Mudar, 2000), are less responsive to
stress (Heinrichs, Baumgartner, Kirschbaum, & Ehlert, 2003;
Thoits, 1986), and are more likely to seek mental health ser-
vices when needed (Sherbourne, 1988).
Social connection is also important for physical health
(Jetten et al., 2012). Social isolation can pose health risks
equivalent to high blood pressure (BP), obesity, and cigarette
smoking (Cohen, Brissette, Skoner, & Doyle, 2000; Orth-
Gomer & Johnson, 1987). Similarly, research has linked social
isolation to expedited mortality (Berkman & Syme, 1979;
Holt-Lunstad, Smith, & Layton, 2010; House, Robbins, &
Metzner, 1982; Orth-Gomér, Rosengren, & Wilhelmsen,
1993; Schoenbach, Kaplan, Fredman, & Kleinbaum, 1986)—
including more rapid progression of cancer, cardiovascular
disease, and HIV/AIDS (Uchino, 2004, 2006). Moreover,
social support is associated with delayed mortality beyond
the influence of health behaviors (e.g., alcohol use, drug use,
exercise, and flu vaccinations), indicating that it is an essential
predictor of longevity (e.g., Holt-Lunstad et al., 2010).
In addition to superior longevity, people with stronger
social networks have better illness and treatment outcomes.
For instance, people with more diverse social networks are less
likely to develop the common cold (Cohen, Doyle, Skoner,f Florida, PO Box 112250, Gainesville, FL 32611-2250, USA.
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Jennifer L. Howell et al.Rabin, & Gwaltney, 1997), are less likely to experience
physical symptoms of illness (e.g., upset stomach, heartburn,
and headache; Segrin, Burke, & Dunivan, 2012), and also
experience better recovery from illness (Haslam et al., 2008;
Jones et al., 2011). In addition, individuals with stronger social
support are more responsive to vaccinations (Gallagher,
Phillips, Ferraro, Drayson, & Carroll, 2008; Pressman et al.,
2005) and are more likely to adhere to assigned medical
regimens (DiMatteo, 2004).
In sum, social support is crucial to both physical well-being
and mental health: People with better social support
experience less depression, less stress, and delayed mortality;
are less susceptible to infectious diseases and acute symptoms;
are more responsive to health interventions; and are more
likely to adhere to treatment regimens.
The Health Costs of Sociality
Despite evident benefits, social connection does not always
promote health and can, indeed, be harmful. For example,
socially connective behaviors can involve physical contact
(e.g., shaking hands and hugging) or sharing of possessions
(e.g., sharing food and drinking from the same cup).
Although these behaviors may fuel social connection, they
can also facilitate the spread of disease (Edmunds, Kafatos,
Wallinga, & Mossong, 2006; Edmunds, O’Callaghan, &
Nokes, 1997).
Social connection to others who behave in unhealthy ways
can also promote behaviors that pose a risk to physical health.
For example, people who eat in groups consume more food
and make unhealthier choices than do people who eat alone
(Clendenen, Herman, & Polivy, 1994; Redd & de Castro,
1992). Moreover, adolescents whose friends smoke are more
likely to start smoking themselves (Unger & Chen, 1999).
Similarly, cocaine and heroin users with large numbers of
fellow drug users in their network are more likely to overdose
(Latkin, Hua, & Tobin, 2004).
Research on social norms offers additional evidence that
belonging to social groups can have a negative influence on
people’s health. A plethora of studies investigating the theory
of planned behavior (Ajzen, 1991) and the theory of reasoned
action (Fishbein & Ajzen, 2010) suggest that social norms are
an essential component of behavior (Ajzen, 2011). Unfortu-
nately, group norms can also be a source of noxious health
beliefs, and group members may adhere to unhealthy group
norms to ensure social inclusion (Deutsch & Gerard, 1955;
Williams, Cheung, & Choi, 2000). For instance, in a study
of young minority women, connections to individuals with
false beliefs about contraception corresponded with women
believing in and acting on similar misinformation—even when
the women were aware of contradictory expert opinions (Yee
& Simon, 2010). Additionally, the desire for social approval
(i.e., wanting to “fit in”) is a significant predictor of unhealthy
tanning and ultraviolet exposure (Ingledew, Ferguson, &
Markland, 2010), and college students are more likely to
consume excessive amounts of alcohol if they perceive
drinking behavior as a social norm at their institution (Perkins
& Wechsler, 1996; Tarrant, Hagger, & Farrow, 2011).
In sum, social connection does not inevitably promote
physical well-being. In fact, it can also lead to an increase inCopyright © 2014 John Wiley & Sons, Ltd.unhealthy behaviors (i.e., consuming unhealthy food,
smoking, drinking alcohol, using drugs, engaging in
unprotected intercourse, and being subjected to unsafe UV
exposure). We propose that these detrimental health effects
are especially likely to occur when people are trying to
establish connections in emerging social networks (e.g.,
students moving into a new residence hall). In an attempt to
create social ties, these individuals may be particularly prone
to engaging in unhealthy behaviors and/or to adhering to
unhealthy group norms (e.g., drinking and staying up late).
Doing so may promote connection, and therefore psychological
well-being—however, this may come at the expense of
physical health.
Overview and Hypotheses
In the present study, we propose that in the process of pursuing
social ties that buffer both mental and physical health in the
long term (Jetten et al., 2012), people may engage in behaviors
that are detrimental to their physical health but foster their
psychological well-being. To examine this hypothesis, we
evaluated the health and well-being of a group of PhD students
attending an academic summer school program. As the
network structure was expected to develop over the course of
this program, we measured it three times: prior to the summer
school, during the summer school, and after the summer
school.
We expected that stronger social connections in the
emerging social network would be associated with greater
psychological well-being (i.e., more happiness, more self-
efficacy, and less perceived stress), but poorer physical health
during the summer school (i.e., poorer health behaviors, more
illness symptoms, and increased physiological stress
reactivity). Importantly, because we expected that the pursuit
of social connection would be associated with poorer physical
health, rather than social connection itself, we predicted that
network position prior to the program would be unrelated to
both physical and mental well-being at the summer school.METHODSParticipants
Participants were 77 graduate students (57 women) recruited
from the 2012 European Association of Social Psychology
(EASP) summer school hosted in Limerick, Ireland.
Participants represented 26 nationalities and 65 different
universities from Europe, the United States, and Australia
(Minescu, 2012). Participants ranged in age from 18 to
45 years (M= 28.3 years, SD = 4.3).
Procedure and Measures
Our study consisted of four components: (1) a retrospective
survey assessing connections in the social network prior to
the EASP summer school; (2) a survey assessing health,
social support, and emerging connections during the EASP
summer school; (3) an in-lab stress reactivity task; and (4) anEur. J. Soc. Psychol. (2014)
Health in an emerging social networkexamination of the online social network (OSN) subsequent to
the EASP summer school.1
Part 1: Social Connections Prior to the Summer School
Program
As a measure of social connections prior to the summer
school, participants (n= 69) read a list of all 77 attendees and
indicated whether they knew each person prior to the summer
school. Instructions indicated that “knowing a person” meant
someone they “could recognize by sight or name, and had
directly met at least once.” Participants selected either “did
not know prior to summer school,” “might have known prior
to summer school,” or “definitely knew prior to summer
school” for each other summer school attendee. We coded
the first option “0” to represent not knowing and the second
two options “1” to represent knowing. Participants completed
this measure retrospectively.2
Part 2: Survey During the Summer School Program
Approximately halfway through the 2-week program, we
distributed a survey assessing participants’ health, their health
behaviors, their perceived social support in the emerging
network, their emotional well-being, and the emerging
connections at the summer school. After giving consent,
participants (n= 68) completed a variety of counterbalanced
measures.
To assess physical health, we measured both health
behaviors and experience of physical symptoms. Participants
indicated whether they had exercised during the summer
school (yes or no); if they said yes, they then indicated the
number of times they had exercised and the number of minutes
they had exercised each time. We multiplied these two
variables to assess total minutes of exercise. Participants also
indicated the average number of alcoholic beverages
consumed per night during the summer school and the average
number of servings of fruits and vegetables they ate each day.
Participants also indicated the extent to which they had
experienced symptoms including cough, sore throat, sneezing,
headache, physical exhaustion, stomach ache, body aches,1Six of the authors were members of the program and completed portions of
the study. In the current report, their data are retained. For a report without
the authors, please see the online supporting information. Of note, their
responses did not change the pattern of results (i.e., the effects are all in the
same direction and are included in the 95% confidence intervals obtained from
the full sample). We chose to retain their data for three reasons. First, they com-
prised almost 10% of the responding sample, and we experienced a significant
reduction in power by removing them. Second, our primary criterion variable,
network position, is interactive (i.e., it involves ratings from two individuals)
and depends on the responses of the entire sample. As such, it would be quite
difficult for the authors to manipulate their position through self-report. Third,
they were from diverse positions in the social network (i.e., all from different
countries, living in different dormitories, and representing both central and
peripheral places in the network, none of whom rated one another as their closest
connection at the summer school) and thus represented an important part of our
sample.
2Although participants completed this measure after starting the summer
school, we think it is unlikely that people would misremember having met
others in person prior to the summer school. In fact, conducting this measure-
ment after the start of the summer school should have only resulted in a more
accurate network, as a person would be able to confirm that the Sam Smith
(fictional name) attending the summer school was the same Sam Smith that
he or she met at a conference earlier. Supporting this notion, people used the
option “might have known prior to summer school” only 1% of the time.
Copyright © 2014 John Wiley & Sons, Ltd.runny nose, and earache (1 = not at all, 2 = occasionally,
3 = quite a lot). We combined responses to these nine
symptoms into a measure of experience with physical symp-
toms (α = .67).
To assess psychological well-being, we measured
happiness and personal efficacy. Specifically, participants
indicated their happiness on the single item “At this summer
school I would describe myself as…” (1 = very unhappy,
7 = very happy; Jetten et al., 2012) and their self-efficacy on
a five-item scale (α= .76) that included items such as “I feel
powerless at the summer school” and “I feel that I have control
over things that matter at this summer school” (1 = strongly
disagree, 7 = strongly agree).
We measured our primary independent variable, social
support, in two ways. First, participants completed a three-
item index of perceived social support (α= .83), which
included the items “I am getting the emotional support I need
from others at the summer school,” “There are others in the
summer school who recognize my competence and skill,”
and “There are others I can depend on to help me if I need
it” (1 = strongly disagree, 7 = strongly agree). Second,
participants completed a measure of the ties in the
emerging social network. Specifically, they rated how close
they felt to each summer school attendee (1 = not at all close,
5 = very close).
Part 3: Stress Reactivity
We invited all participants who completed Part 2 to take part in
the lab component of the study, described as a measure of BP
reactivity to stress. Thirty-eight of the 68 people who
completed Part 2 volunteered for Part 3 (procedure based on
Phillips, Gallagher, & Carroll, 2009).3 On arrival at the lab,
participants sat in a chair and placed their feet in a cardboard
box (to restrict excessive movement). An experimenter then
connected them to a GE Dinamap Pro 300 series electronic
BP monitor (GE Medical Systems, Freiburg, Germany).
Remaining as still as possible throughout the experiment,
participants first completed a variety of demographic measures
(e.g., gender, height, weight, smoking frequency, and
exercise) during a 5-minute resting period. Subsequently, an
experimenter measured participants’ resting BP (i.e., systolic
[SBP] and diastolic [DBP]) and heart rate (HR) four times at
1.5-minute intervals (baseline). SBP pressure is the peak
pressure in a person’s veins (i.e., when blood is being pushed
through them), whereas DBP is the minimum BP in a person’s
veins (i.e., the resting pressure when the heart is not beating).
Next, participants completed a stressful mental math task,
the Paced Auditory Serial Addition Task (Gronwall, 1977),
which involved adding numbers provided by an audio
recording at increasingly shorter intervals across about 4
minutes. The experimenter measured participants’ BP and
HR twice while they completed the task—1.5 and 3minutes3Only about 55% of the possible participants completed the physiological por-
tion of the study primarily because of time constraints during the summer
school. Nevertheless, the sample size is similar to other physiological studies,
and participants were not from a particular group or position in the network but
rather constituted a broadly representative subset of summer school partici-
pants. In particular, participants did not differ from nonparticipants in network
centrality, perceived social support, physical health behaviors, or mental well-
being, t’s (df≥ 65)< 1.92, ns.
Eur. J. Soc. Psychol. (2014)
Jennifer L. Howell et al.in. After the task, participants completed a two-item measure
of perceived task stressfulness (“I was anxious during the
task” and “I found the task stressful”; 1 = not at all, 7 = very
much; r(38) = .68, p< .001).Part 4: Online Social Network Subsequent to the Summer
School
Approximately 2months after the conclusion of the summer
school, we evaluated the OSN of the EASP summer school
attendees. Specifically, we examined the connections between
each of the summer school participants on Facebook.com.
Eleven people who attended the summer school either did
not have Facebook profiles (n = 9) or elected to have their
friend list removed from the OSN (n = 2), resulting in 66
complete personal networks.5We recognize that, with a larger sample size, this correlation would likely
reach significance. As such, we acknowledge a probable link, albeit smallSocial Network Analysis and Measures
We examined the structure of all three social networks
associated with the summer school (the pre-program
network, the emerging/during-program network, and the
post-program online network) using the social network
analysis program ORA (Carley & Columbus, 2012). ORA
is social network analysis software that uses a variety of
statistical techniques, most of which are based in matrix
algebra, to compute social networks metrics. More details
about the program and details about how it computes the
network metrics discussed here can be found at http://
www.casos.cs.cmu.edu/projects/ora/
To reduce the influence of missing data, we symmetrized
the pre-program and post-program networks on the basis of
the maximum tie (i.e., if person A knew person B, we
assumed person B knew person A).4 For participants who
did not complete the emerging network, we replaced missing
data with the weight of the incoming tie. That is, if person A
said they were “very close” to person B, but person B did
not fill out the survey, we assumed that person B also felt
“very close” to person A. Finally, because not having a
Facebook page is by no means equivalent to being socially
isolated, we removed individuals who do not use Facebook
from the OSN prior to computing network metrics. For each
network, we computed metrics both for the whole network
and for each individual (i.e., alter) in the network
(definitions of each metric appear in Appendix A). At the
group level, we assessed network density. At the individual
level, we computed authority, betweenness centrality,
closeness centrality, eigenvector centrality, and total degree
centrality. Given high multicollinearity between the
individual-level measures, which often occurs in social
networks analysis (McCarty, 2002), we averaged these
measures as indices of network position for each alter in
each of the three networks (.85< α’s< .93).4The number of missing responses in each type of network was as follows:
pre-program network = 8, in-program network = 9, and post-program
network = 11.
Copyright © 2014 John Wiley & Sons, Ltd.RESULTSNetwork Structure
As Panel 1 in Figure 1 shows, 19 people were isolated from all
other network members prior to the summer school. However,
as Panels 2 and 3 show, attending the summer school
prompted more than eight times as many connections—
increasing network density dramatically (i.e., from 5% of all
possible connections to 42%). These connections generally
stabilized with 46% of all possible connections in the post-
program OSN. Position in the pre-program network was not
significantly related to position in the emerging network,
r(77) = .20, 95% CI [0.03, 0.40], ns,5 nor to the OSN,
r (66) = .09, ns, 95% CI [0.13, 0.31], indicating that the
emerging network was not brokered primarily by people with
pre-established ties (e.g., people from schools or countries
sending more than one individual). Not surprisingly, position
in the emerging network was highly associated with position
in the post-program network, r(66) = .70, p< .001, 95% CI
[0.56, 0.80], indicating that ties emerging during the summer
school carried forward to the post-program OSN. Finally,
perceived social support correlated positively with emerging
network position such that increasing centrality corresponded
with more perceived social support, r(66) = .31, 95% CI
[0.09, 0.54], p = .01.
Social Support and Health
To assess the relation between social connectedness and health
in the emerging network, we correlated each measure of health
and well-being with perceived social support and network
position. Table 1 provides a summary of all findings.
Physical Health
Centrality in the emerging network correlated positively with
the unhealthy behavior of alcohol use, r(66) = .37, 95% CI
[0.16, 0.54], p = .002, and with symptoms of physical illness,
r(66) = .29, 95% CI [0.08, 0.48], p = .02. Neither outcome
correlated with initial network position, r’s< .15, 95%
CIs [>0.13, <0.36], ns, but both alcohol consumption,
r(58) = .29, 95% CI [0.07, 0.48], p = .03, and experience of
physical symptoms, r(58) = .26, 95% CI [0.04, 0.45], p = .05,
correlated with a greater centrality in the OSN—suggesting
that engaging in unhealthy drinking behavior and behavior
that resulted in physical symptoms was more common among
those who created and secured central positions in the
network.6 Perceived social support was unrelated to either
outcome, r’s< .09, 95% CIs [>0.19, <0.30]. Figure 2
shows the prevalence of alcohol intake (darker nodes = higher
intake) and experience with symptoms of illness (largerand not substantial, between position in the pre-program network and the
emerging network.
6Alcohol consumption and physical symptoms were not significantly corre-
lated, r(65) = .10, 95% CI [0.12, 0.31], p= .43. Accordingly, the relationship
between physical symptoms and emerging network centrality is not mediated
by alcohol consumption, bootstrapped estimate =0.28, SE= 2.48, BC 95%
CI [4.94, 5.39].
Eur. J. Soc. Psychol. (2014)
Emerging NetworkPre-Program Network Post-Program Network
Figure 1. The pre-program, emerging, and post-program social networks
Table 1. Zero-order correlations between social support and health
Physical health Mental health
Alcohol use Symptoms Physical reactivitya,b Efficacy Happiness Perceived stressa
Pre-program network
Position .10 .20 — .08 .18 .27
Emerging network
Position .37** .25* >.44**,c .25* .31* .40*
Social support .09 .04 <.13 .50** .61** .02
Closeness to experimenter — — <.09 — — .58**
Post-program network
Position .29* .26* — .11 .20 .40*
aAssessed during our in-lab stressor procedure (n= 38).
bEffect size (r) for the associated t-values in the multilevel model.
cSystolic blood pressure and heart rate only; diastolic blood pressure and network position r= .08, ns.
*p< .05, **p< .01.
Emergin NetworkgPre-Program Network Post-Program Network
Figure 2. Alcohol use and experience with symptoms of illness in the pre-program, during-program, and post-program social networks
Health in an emerging social networknodes = greater experience with illness) during the summer
school in each of the social networks. No measures of social
connectedness were associated with fruit and vegetable intake
or exercise (neither participating in exercise nor amount of
exercise for those who participated), indicating that none of
our measures of health-promoting behaviors was related to
network position.
Mental Health
Greater perceived social support was associated with greater
efficacy, r(66) = .50, 95% CI [0.32, 0.65], p< .001, andCopyright © 2014 John Wiley & Sons, Ltd.happiness, r(66) = .61, 95% CI [0.46, 0.73], p< .001. The
same pattern occurred for network centrality such that greater
centrality in the network was associated with greater efficacy,
r(66) = .25, 95% CI [0.02, 0.44], p = .05, and happiness,
r(66) = .31, 95% CI [0.10, 0.50], p = .01. As before, these
outcomes were unrelated to network position prior to the
summer school, r’s(66)< .18, 95% CIs = [>0.14, <0.38],
ns, indicating that emerging ties, but not prior connections,
were associated with better mental health. Figure 3 shows
happiness (darker nodes = happier) and efficacy (larger
nodes = greater efficacy) during the summer school in each
of the social networks. Neither happiness nor efficacy duringEur. J. Soc. Psychol. (2014)
Emerging NetworkPre-Program Network Post-Program Network
Figure 3. Happiness and efficacy in the pre-program, during-program, and post-program social networks
7We recognize that, with a larger sample size, this correlation would likely
reach significance. As such, we acknowledge a probable link, albeit small,
between perceived and actual stress.
Jennifer L. Howell et al.the summer school correlated with centrality in the OSN (i.e.,
network position after the summer school). Possibly, this is
because happiness and efficacy are a result of network
position, rather than a factor influencing network position
(which is howwe conceptualize health behaviors). Nevertheless,
further investigation is necessary to explore this possibility.
In sum, centrality in the emerging network was associated
with greater psychological well-being but also with greater
risky drinking behavior and poorer physical health.
Alternative Explanation
Because of the correlational nature of our study, alternative
explanations should be considered. One alternative explana-
tion for our effects is that people who are generally more social
make poorer health decisions in social situations (e.g., related
to alcohol consumption) yet are happier and feel more
efficacious. Although the fact that initial network position is
unrelated to any of our outcomes suggests that this is unlikely
to be a strong alternative explanation, we examined whether
general sociality (“In general it is important for me to have
many social connections,” 1 = strongly disagree, 7 = strongly
agree) mediated the relationship between individuals’
centrality and their physical and mental health outcomes.
Examining the results from a bootstrapped mediation analysis,
we found that general sociality did not account for the relation-
ship between position in the emerging network and alcohol
consumption, b= 1.24, SE= 0.98, BC 95% CI [0.17, 3.91],
number of symptoms, b = 3.13, SE= 2.90, BC 95% CI
[0.92, 11.10], or happiness, b= 0.27, SE = 1.15, BC 95%
CI [1.94, 2.75]. However, it did mediate the relationship
between network position and efficacy, b = 1.65, SE= 0.97,
BC 95% CI [0.25, 4.20]. These results support the hypothesis
that people are happy to accept exposure to health-related
hazards when pursuing social ties. Nevertheless, the associa-
tive nature of our data prevents us from concluding this firmly.
Social Support and Stress Reactivity
We examined perceived stress and physiological reactivity to
the math stressor task. First, we investigated the correlation
between social ties and participants’ perceived stress during
the task. As before, we included network position and social
support as predictors. Importantly, because the experimentersCopyright © 2014 John Wiley & Sons, Ltd.who administered the task were themselves members of the
summer school, we also included self-reported closeness to
the experimenters (as measured in the emerging network) as
a predictor of perceived stress. Second, we investigated the
relationship between participants’ network centrality and their
physiological reactivity to the math stressor task.
Perceived Stress
Social connection in the emerging network was negatively
associated with subjective perceptions of stress during the
math task. Specifically, the more central people were in the
network, the less stressful they found the math task,
r(38) =.40, 95% CI [0.62, 0.10], p = .01. Moreover,
participants who were closer to the experimenters reported
lower levels of subjective stress, r(37) =.58, 95% CI
[0.75, 0.34], p< .001, indicating that having a close other
in the room was associated with lower levels of perceived
stress. Perceived social support was unrelated to self-reported
stress, r(36) = .02, 95% CI [0.28, 0.33], ns, possibly because
participants’ connection to the experimenters, rather than their
general level of social support at the summer school, served to
buffer them from perceived stress during the task (Phillips
et al., 2009). Interestingly, perceived stress was uncorrelated
with BP and HR at baseline, during the task, and the change
in these measures from baseline to the task—indicating that
participants’ perception of stress was unrelated to their levels
of physiological arousal and reactivity, ∣r’s(38)∣< .25, 95%
CI [>0.28, <0.51], ns.7
Physiological Reactivity
We examined physiological reactivity to the math task using
multilevel modeling. Specifically, we examined reactivity in
a two-level model with BP and HR ratings nested (over time)
within people. To control for the influence of external factors
known to affect BP reactivity, we included gender
(Reckelhoff, 2001), frequency of exercise (Whelton, Chin,
Xin, & He, 2002), body mass index (BMI; Stamler, 1991),
recent caffeine intake (Robertson et al., 1978), and smoker
status (Verdecchia et al., 1995) as covariates in the model.Eur. J. Soc. Psychol. (2014)
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Figure 4. Physiological reactivity to the stressor. Math task begins
after Measurement 4
Health in an emerging social networkHowever, because BMI and frequency of exercise did not
predict initial status or change over time, we removed them
from the model.8 As with perceived stress, we entered network
position, perceived social support, and closeness to the
experimenter into the Level 2 model as fixed effects. The final
combined model9 was
Physiological Measure (SBP, DBP, HR)it=b00 + b10(Time) +
b01(Network) +b11(Network×Time) + b02(Perceived Social
Support) + b12(Perceived Social Support×Time) +b03
(Closeness toExperimenter)+b13(Closeness toExperimenter×
Time) + b04(Gender) + b16(Gender × Time) + b05(Smoker
Status) + b15(Smoker Status ×Time) + b06(Recent Caffeine
Intake) + b16(Recent Caffeine Intake×Time) + r0i+ eit
We observed a significant positive linear effect in physio-
logical reactivity to the task such that SBP (b = 20.80mmHg),
DBP (b = 10.38mmHg), and HR (b= 13.61 beats per minute)
all increased from baseline to the Paced Auditory Serial
Addition Task, t’s> 7.18, p’s< .001, indicating that our
stressor successfully produced physiological reactivity.
However, despite its association with less perceived stress,
network centrality correlated with greater increases in both
SBP (b= 1.16, 95% CI [0.45, 1.87], SE= 0.36, p = .001) and
HR (b= 1.00, 95% CI [0.40, 1.60], SE= 0.30, p = .001),
indicating greater physiological stress in response to the math
task.10 Network centrality was unrelated to DBP reactivity
(b=0.06, 95% CI [0.42, 0.30], SE= 0.18, ns). Figure 4
shows the physiological stress reactions of people 1 SD above
and 1 SD below the mean centrality score. Specifically,
Figure 4 shows that those individuals highest in centrality
(dashed line) experienced a much steeper jump in both HR
(Panel 1) and SBP (Panel 2) than did those lower in centrality
(solid line). Hence, in response to the math task (which began
between Times 4 and 5), they experienced greater physiologi-
cal stress. Neither perceived social support, b< 1.89, 95% CI
[>6.64, 5.59], SE> 2.35, ns, nor self-reported closeness to
experimenter, b< 1.42, 95% CI [>2.24, 2.35], SE> 2.53,
ns, correlated with physiological reactivity.
In sum, the results from two of our three measures of
physiological stress (the SBP and HR measures) suggest that
participants who were more central in the emerging network
were more physiologically reactive to our stressor, despite
reporting feeling lower levels of stress.11 Of note, a variety
of research suggests that SBP and HR reactivity are more
important than DBP reactivity for long-term health (Carroll
et al., 2001; Haider, Larson, Franklin, & Levy, 2003; Jennings8Including these predictors creates the same pattern of results as reported.
However, because of concerns with model oversaturation, we removed these
nonsignificant variables.
9Grand-mean centered; because of small sample size, we did not include a
residual for the slope; time was coded such that baseline measures (1–4) = 0,
task measures (5–6) = 1; gender was coded 0.5 = female, 0.5 =male; smoker
status as 0.5 = nonsmoker and 0.5 = smoker.
10To enhance interpretability of coefficients, we multiplied our measure of net-
work position by 100.
11Although we have no evidence for the mechanism accounting for this result,
we suspect that the pattern of negative health behaviors discussed earlier (i.e.,
drinking and illness) likely resulted in a suboptimal physical state, thus pro-
ducing increased physiological reactivity to stress, despite promoting social
connection and reduced mental reactivity to stress. However, alternative possi-
bilities exist (e.g., those on the periphery of the network are not bothered by
poor performance, because they are not attempting to make a good impression
to secure social connections and therefore are not as physiologically reactive).
Copyright © 2014 John Wiley & Sons, Ltd. Eur. J. Soc. Psychol. (2014et al., 2004). Moreover, research suggests that DBP is not as
reactive to threat and may increase only a modest amount
during challenging mental tasks, akin to the one introduced
here (Wright & Kirby, 2003). As such, many studies focus
on SBP, but not DBP alone, as an indicator of stress reaction
(e.g., Scheepers & Ellemers, 2005). Thus, although we found
differences in physiological reactivity on only two of our three
measures, prior research suggests that these two measures are
more important indicators of physical health than the one on
which we did not find physiological reactivity.DISCUSSIONThe present study shows that pursuing social ties in an
emerging network is associated with better psychological
well-being, but poorer physical health. Specifically, compared
with participants who were less central in the emerging
summer school network, more central participants were
happier, felt more efficacious, and perceived a mental math
task to be less stressful. However, they also engaged in more)
Jennifer L. Howell et al.risky health behaviors (i.e., increased alcohol consumption),
experienced more symptoms of illness, and showed increased
physiological reactivity to stress.
The present study examines the dynamics of an emerging
social network and the relationship between network ties and
mental well-being, physical health, and health behavior.
Indeed, because of the logistical challenges that studies of
the present form entail, most previous research has focused
on the impact either of established norms (e.g., Unger & Chen,
1999) or of established social networks (e.g., Berkman &
Syme, 1979). The present study addresses this lacuna by
investigating health and well-being in an emerging network
where both ties and norms are evolving.
Looking at our physiological data, one of the most
intriguing findings to emerge from the present study was that
people who were most central to the emerging network
displayed increased physiological reactivity to a stressor
relative to less-central participants. Nevertheless, they
simultaneously perceived themselves to experience less stress
during the task. These findings point to a disconnect between
subjective and physiological measures of well-being. They
further speak to our core observation that the emergent
network was simultaneously a site for both psychological
eustress and physical distress. Having said that, we would
not want to overplay the significance of these physiological
data; owing to time constraints, we were only able to collect
physiological data from about 55% of our participants.
Although these individuals represented a random and diverse
cross section of the network (hence, there is no good reason
to expect that the nonrecruited participants would have
behaved differently), we cannot be certain that the observed
pattern of results would have held had we included all
available participants. For this reason, it would be valuable
for future studies to seek to replicate the observed effects.
More generally, despite the novelty of our results, we
would recommend that caution be exercised in interpreting
our findings for three reasons. First, our study is correlational
in nature. Although our longitudinal approach provides some
initial evidence that pursuing social connection may promote
mental health at the cost of physical health, the associative
nature of the results prevents us from drawing firm
conclusions about the direction of this effect. Moreover, we
cannot rule out the possibility that a third variable might
explain our results. For instance, it is possible that our effects
are simply the result of stable individual differences that
participants brought to the situation. Although we attempted
to rule out sociality as an alternative explanation, other
personality characteristics such as neuroticism, openness to
experience, or attachment style might be implicated in the
present effects. Accordingly, it will be important to investigate
these possible alternative explanations in future studies.
Second, we suspect that the unhealthy behavior and
negative health outcomes in our study are likely, at least in
part, to reflect salient norms. That is, although elevated
drinking behavior was associated with increased social
connection in our sample, we would obviously not expect
greater social ties to relate to increased alcohol consumption
in all emerging groups (e.g., children at a summer camp).
For this reason, it is important for future studies to investigate
more closely the role played by the norms that surround healthCopyright © 2014 John Wiley & Sons, Ltd.behavior in a variety of emerging networks, some of
which promote health and some of which might not (Tarrant
et al., 2011).
Finally, our study is limited in its generalizability. First,
because of participant time constraints, we tried to keep our
survey as short as possible. This meant that we included
several two-item or three-item measures of our constructs that
were loosely based on more established measures (e.g., Jetten
et al., 2012). Although these measures were face-valid and
most exhibited high reliability and predictive validity in our
sample (and there is evidence that responses on shorter scales
are generally highly correlated with those on longer ones;
Postmes, Haslam, & Jans, 2013), future work is necessary to
either establish the validity of these constructs or to replicate
the present work with already established constructs. Generali-
zability is also limited by the fact that we collected data from
highly educated, well-resourced, mostly European adults.
Research demonstrates that Western, educated, industrialized,
rich, and democratic adults are hardly representative of the
general adult population (Henrich, Heine, & Norenzayan,
2010). As a result, future studies are needed to examine the
generalizability of the present effects, especially to those
populations at the greatest risk for poor health outcomes.Concluding Comment
Homer and Bart from The Simpsons once taunted, “You don’t
win friends with salad” (Groening, Brooks, Simon, Cohen, &
Greaney, 1995). Although correlational, our study offers initial
evidence for a similar notion: In the pursuit of social ties that
may eventually foster health and well-being, gained social
connection was associated with physical health costs, but
mental health benefits. We suspect that people may put aside
concerns for their personal physical health in the interests of
satisfying their social needs. However, once a network is
established, it is likely that these social ties prove to be a
source of both mental and physical well-being—as
documented by a large body of previous research. As we noted
in the introduction, research suggests that the long-term
epidemiological benefits of social support can actually
outweigh the health risks associated with engaging in
behaviors such as smoking, drinking, and drug use. In this
sense, short-term personal pain may be a gateway to long-term
social and health gain. Although it has not hitherto been
assayed empirically, awareness of this unfolding dynamic is
probably an important motivator not only for those who
participate in events such as summer schools but also for those
who organize them. For it is only by going to the trouble of
sowing seeds of connectedness that—individually and
collectively—we are ultimately able to reap the physical and
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APPENDIX A
Definitions of Network MeasuresDensity. The total number of ties in a network divided
e total number of possible ties. Networks with more
ctions between their members are more dense.
Total degree centrality. Degree represents the number of
ctions that each alter has to others (Wasserman&Faust, 1994).
e with more connections have easier access to informa-
nd resources in the network.
Betweenness centrality. Betweenness centrality represents
umber of short paths that an alter lies on, that is, the
t to which information must pass through an individual to
the most direct path between two other people in the
rk (Freeman, 1979). As such, those who are higher in
enness have greater network power, as others need them
ectively spread information throughout the network.
Closeness centrality. Closeness centrality at the agent level
inverse of the average distance between an alter and all
nodes in the network (Freeman, 1979). That is, central-
the opposite of degrees of separation that exist between
er and each other person in the network. People who are
r in closeness receive information more quickly and
the best view of what is happening in the network.
Authority. Authority is the extent to which a node is linked
er nodes that have several out-links (Kleinberg, 1999).
duals with greater authority receive information from others
ave many connections.
Eigenvector centrality. Eigenvector centrality is centrality
on centrality of surrounding nodes (Bonacich, 1972).
is, people who are highest in eigenvector centrality are
unded by others that are extremely central.All metrics
andardized by the maximum available metric in the net-
(e.g., connections and short paths) and thus represent a
er between 0 and 1.numbEur. J. Soc. Psychol. (2014)
